Myocardial protection from ischemic arrest: potassium and verapamil cardioplegia.
Prolonged normothermic myocardial ischemic arrest results in myocardial dysfunction. This study has investigated the technique of preserving myocardial function by a single bolus intracoronary infusion of combination potassium and verapamil at the onset of ischemic arrest. Sixty-one dogs underwent cardiopulmonary bypass with 60 min of ischemic arrest: 25 received no myocardial protection, 12 received a single intracoronary bolus of KCl, 12 received combination verapamil and KCl, and 12 received verapamil alone. Following the ischemic arrest, hearts protected by combination of potassium and verapamil demonstrated better survival evidenced by the ability of all 12 dogs to resume normal hemodynamic function. The hemodynamic function in the combination potassium and verapamil group also demonstrated better cardiac output, left ventricular dF/dt, and myocardial segment shortening than survivors in the other groups. Subsarcolemmal (SSL) and intermyofibrillar IMF) mitochondria were isolated from these hearts and function evaluated. NADH-linked oxygen consumption was impaired as was calcium transport in the SSL from unprotected ischemic hearts. Intermyofibrillar mitochondria were not different from control or sham. The hearts protected by verapamil and potassium demonstrated normal mitochondrial function.